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SLC7530S-500MLB
50nH

L7

DNP 80nH
HPL505032F1080MRD3P

L8

DNP

56nH
IHSR2525CZER56NM5A

L6

SW2

SW2

SW2

Isns2

12.4
R43

12.4
R44

0.022uF
16V

C42

12.4
R55

12.4
R56

0.022uF
16V

C68

Isns2

Isns1

Isns1

Isns1

Isns2

Isns2

J8

5102

J6

5102

12

J5
Isns_PH1

12

J12
Isns_PH2

Default Vcore = 0.8V

On-Board Core Rail Output Load Transient Stepper
Vcore

T5

Vcore

5Vs

1
2

J14

Load Step Supply

DRV_VCC

T6

GND

GND

100nF
50V

C116
220nF
25V

C117
D10

PMEG6010CEJ,115

R65
Rising Slew Control

GND GND

750
R66

10.0k
R67

SH-J4
SH-J3

1 2

J15

Max. Slew

4

7,
8

1,
2,

3
5,

6, Q9
CSD16556Q5B

4

7,
8

1,
2,

3
5,

6, Q10
CSD16556Q5B

DRV_Sig
10.0k

R68
324k
R69

IN4

VEE 3

VCC6

OUT 7

IN_REF1

INB2

PAD 9

NC 5

NC 8

LM5112MY/NOPB

U6

Green

2
1

D11

Load Stepper 10.0k
R70

10.0k
R71

GND GNDGND GND GND

D12

PMEG6010CEJ,115

1

2
3

Q11
NX3020NAKW,115133

R73 TP19
Ext. Pulse

R72
Falling Slew Control

GND 1TRIG2

OUT 3

RESET 4

CONT 5THRES6

DISCH7

VDD8

TLC555CD

U7

TP20
GND

GND10V
4.7µF
C118

100nF
50V

C119

GNDGND GNDGND

60mOhm load/sense resistor provides about 33% Load Step (~ 13.2A) with Vout set to 0.8V  -->

NT7

Net-Tie 49.9

R74May also use LMC555CM/NOPB 1

23

J16
Isns_Core

0.062
R75

DNP NT8

Net-Tie

GND
GOSNS1

NT3

Net-Tie 49.9

R45 1

23

J10
Core Voltage

GOSNS1

Vcore_sense

Vcore_sense

470uF
16V

C43

0.15
R48

0.15
R49

DNP

With R104 (0.06 Ohm) installed, the scale for current sensing will be 60mV/A. -->

TP15
Vcore_Sense

TP16
GOSNS1

Default ADDRESS for 0.8V output is 0x44

J10 is a shielded connector 
for measuring output voltage

Connect load to these 
set of terminals.

T5 and T6 are 
screw-type terminal lugs, 
while MH5 and MH6 are 
metric 4 (i.e. M4) 
mounting holes.

3p3Vs

10.0k
R63

5102
J11

DNP

GND

AGND3

GOSNS1

50V
3300pF
C120

0.8V Default Vout

1.  Alternatives for Rsns:
PS0612FKL070R001L
PS0612FKF070R001L

2.  Current sense filter values selected using 1.15mm as length/width of Rsns 
gap and estimate of 5nH/cm for parasitic inductance of a length of wire 
(amounting here to about 0.6nH).

3.  Current sense resistors R46 and R are only needed for testing current 
sharing during design evaluation.  In a production run, R46 and R59 can be 
removed and directly connect the inductors to the output capacitors.  Also, 
J5, J12, R43, R44, R55, R56, C42, and C68 can be removed.

*NOTES:

1.  The load step currents mentioned also take into account the Rds_ON resistance of the two, paralleled load step FETs, which have about 1.25mOhms each.

2.  Current sense resistor PCB footprint accommodations have been made for the following sizes (Imperial units), as well as some other sizes in between: 1206 WIDE, 
2512 WIDE, 2827 WIDE, 4320 WIDE, 5929 WIDE

Inductor Alternatives

Inductor Alternatives

On-Board Load Stepper Operation Guide:

1.  In order to perform a load transient test using the 
on-board load stepper, enable the circuit by shunting 
jumper J14.  The timing for this is acheived using a 
555 timer IC is configured in astable operation mode.  
The load step pulse lasts approximately 0.5ms and 
will repeat approximately every 1 second.

2.  If an external load step pulse signal is desired to 
be used, shunt the J14 jumper, to power the circuit, 
and connect the external pulse signal to the "TP19" 
testpoint, referenced to GND on "TP20".  Make sure 
to NOT run the load step pulse longer than the peak 
and average power ratings of the load resistors and 
the SOA of the installed FETs.  If driving 120A of 
load step current try not to exceed 1ms pulse time.  
Do NOT allow the HIGH level voltage exceed 5V.  
See LM5112 datasheet for rising/falling thresholds of 
the "IN" pin (i.e. Pin 4).

3.  The two potentiometers, R65 and R72, are used 
to control the rising and falling load step current slew 
rates, respectively.  Install/short J15 jumper to 
achieve fastest possible rise and fall slew rates.  
This will be limited by the parasitic inductance of the 
copper traces and polygons of the board.

J9

5102

J7

5102

5V
_t

er
m

in
al

NT5

Net-Tie

AGND2

NT6

Net-Tie

0.47uF
10V

C60

Vcore

GND

0.47uF
10V

C61
0.47uF
10V

C62
0.47uF
10V

C63

Vcore

GND

Vcore

GND

Vcore

GND

-To test the pre-regulator circuit independently, install J6 and J8 jumpers, and remove J7 and J9 jumpers.
-To bypass the on-board pre-regulator and use an outside power supply, remove J6 and J8 jumpers, and install J7, J9, and J11 jumpers.  C43, 
R48 (and R49, if needed) are used to dampen the input from high input impedance usually caused by long leads connecting to an external power 
supply.  These are not necessarily needed in the final solution, depending on the system setup.
[Use T3 and T4 (or MH3 and MH4 Metric 4 mounting holes) as the main terminals for supplying/loading for both cases.]

For normal, full-system operation, install J6, J7, J8 and J9, and remove J11, in order to allow the on-board pre-regulator output to supply the 
remaining rails.

0

R47
6.3V
47uF
C50

6.3V
47uF
C53

6.3V
47uF
C51

DNP
6.3V
47uF
C54

DNP

6.3V
47uF
C83

6.3V
47uF
C86

6.3V
47uF
C84

DNP
6.3V
47uF
C87

DNP

0.06
R104

8.2nF
50V

C58

1.69k
R54

16V
0.1uF
C52

16V
0.1uF
C55

16V
0.1uF
C64

16V
0.1uF
C65

22uF
10V

C73
22uF
10V

C74

6.3V
100µF
C75

6.3V
100µF
C76

6.3V
100µF
C85

6.3V
100µF
C88

1µF
4V

C66
1µF
4V

C67
1µF
4V

C69
1µF
4V

C70

4V
10µF
C71

4V
10µF
C72

Vcore

GND

Vcore

GND

Vcore_EN
0

R109

10.0k
R108

5Vs

Vcore_EN_IC

PIC4201 PIC4202 

COC42 

PIC4301 

PIC4302 

COC43 

PIC4401 
PIC4402 

COC44 PIC4501 
PIC4502 

COC45 PIC4601 
PIC4602 

COC46 PIC4701 
PIC4702 

COC47 PIC4801 
PIC4802 

COC48 

PIC4901 
PIC4902 COC49 PIC5001 

PIC5002 

COC50 PIC5101 
PIC5102 

COC51 

PIC5201 
PIC5202 

COC52 

PIC5301 
PIC5302 

COC53 PIC5401 
PIC5402 

COC54 

PIC5501 
PIC5502 

COC55 

PIC5601 
PIC5602 

COC56 PIC5701 
PIC5702 

COC57 

PIC5801 

PIC5802 
COC58 

PIC5901 

PIC5902 
COC59 

PIC6001 
PIC6002 

COC60 PIC6101 
PIC6102 

COC61 PIC6201 
PIC6202 

COC62 PIC6301 
PIC6302 

COC63 PIC6401 
PIC6402 

COC64 PIC6501 
PIC6502 

COC65 

PIC6601 

PIC6602 
PIC6603 

COC66 

PIC6701 

PIC6702 
PIC6703 

COC67 

PIC6801 PIC6802 

COC68 

PIC6901 

PIC6902 
PIC6903 

COC69 

PIC7001 

PIC7002 
PIC7003 

COC70 

PIC7101 

PIC7102 
PIC7103 

COC71 

PIC7201 

PIC7202 
PIC7203 

COC72 PIC7301 

PIC7302 

COC73 PIC7401 

PIC7402 

COC74 

PIC7501 
PIC7502 

COC75 PIC7601 
PIC7602 

COC76 

PIC7701 

PIC7702 

COC77 PIC7801 

PIC7802 

COC78 PIC7901 

PIC7902 

COC79 PIC8001 

PIC8002 

COC80 PIC8101 

PIC8102 

COC81 

PIC8201 

PIC8202 COC82 PIC8301 

PIC8302 

COC83 PIC8401 

PIC8402 

COC84 

PIC8501 
PIC8502 

COC85 

PIC8601 

PIC8602 

COC86 PIC8701 

PIC8702 

COC87 

PIC8801 
PIC8802 

COC88 

PIC8901 

PIC8902 

COC89 PIC9001 

PIC9002 

COC90 

PIC9901 

PIC9902 
COC99 

PIC11601 

PIC11602 
COC116 

PIC11701 

PIC11702 
COC117 

PIC11801 

PIC11802 

COC118 PIC11901 

PIC11902 
COC119 

PIC12001 

PIC12002 

COC120 

PID901 

PID902 
COD9 

PID1001 PID1002 

COD10 

PID1101 

PID1102 
COD11 

PID1201 PID1202 

COD12 

PIJ501 PIJ502 

COJ5 

PIJ601 PIJ602 

COJ6 

PIJ701 PIJ702 

COJ7 

PIJ801 PIJ802 

COJ8 

PIJ901 PIJ902 

COJ9 

PIJ1001 

PIJ1002 PIJ1003 

COJ10 

PIJ1101 

PIJ1102 COJ11 

PIJ1201 PIJ1202 

COJ12 

PIJ1301 PIJ1302 

PIJ1303 PIJ1304 

PIJ1305 PIJ1306 

PIJ1307 PIJ1308 

PIJ1309 PIJ13010 

COJ13 

PIJ1401 

PIJ1402 

COJ14 

PIJ1501 PIJ1502 

COJ15 

PIJ1601 

PIJ1602 PIJ1603 

COJ16 

PIL201 PIL202 

COL2 

PIL301 PIL302 

COL3 
PIL401 

PIL402 

PIL403 

COL4 

PIL501 

PIL502 

PIL503 

PIL504 

COL5 

PIL601 PIL602 

COL6 

PIL701 PIL702 

COL7 
PIL801 

PIL802 

PIL803 

COL8 

PIL901 

PIL902 

PIL903 

PIL904 

COL9 

PIMH301 

COMH3 

PIMH401 

COMH4 

PIMH501 

COMH5 

PIMH601 

COMH6 

PINT301 PINT302 

CONT3 

PINT401 PINT402 

CONT4 

PINT501 PINT502 

CONT5 

PINT601 PINT602 

CONT6 

PINT701 PINT702 

CONT7 

PINT801 PINT802 

CONT8 

PIQ801 

PIQ802 

PIQ803 
COQ8 

PIQ901 PIQ902 PIQ903 
PIQ904 

PIQ905 PIQ906 PIQ907 PIQ908 PIQ909 COQ9 

PIQ1001 PIQ1002 PIQ1003 
PIQ1004 

PIQ1005 PIQ1006 PIQ1007 PIQ1008 PIQ1009 COQ10 

PIQ1101 

PIQ1102 

PIQ1103 
COQ11 

PIR4301 

PIR4302 
COR43 

PIR4401 

PIR4402 
COR44 

PIR4501 PIR4502 

COR45 

PIR4601 PIR4602 
PIR4603 PIR4604 

COR46 

PIR4701 PIR4702 

COR47 PIR4801 

PIR4802 
COR48 

PIR4901 

PIR4902 
COR49 

PIR5001 

PIR5002 
COR50 

PIR5101 

PIR5102 

COR51 

PIR5201 

PIR5202 

COR52 

PIR5301 

PIR5302 
COR53 

PIR5401 

PIR5402 
COR54 

PIR5501 

PIR5502 
COR55 

PIR5601 

PIR5602 
COR56 

PIR5701 

PIR5702 
COR57 

PIR5801 

PIR5802 
COR58 

PIR5901 PIR5902 
PIR5903 PIR5904 

COR59 

PIR6001 PIR6002 

COR60 

PIR6101 

PIR6102 
COR61 

PIR6201 

PIR6202 

COR62 

PIR6301 

PIR6302 
COR63 

PIR6401 

PIR6402 
COR64 

PIR6501 

PIR6502 
PIR6503 

COR65 

PIR6601 

PIR6602 
COR66 

PIR6701 

PIR6702 
COR67 

PIR6801 PIR6802 

COR68 

PIR6901 

PIR6902 
COR69 

PIR7001 

PIR7002 

COR70 
PIR7101 

PIR7102 

COR71 

PIR7201 

PIR7202 
PIR7203 

COR72 

PIR7301 

PIR7302 
COR73 

PIR7401 PIR7402 

COR74 

PIR7501 

PIR7502 
COR75 

PIR10401 

PIR10402 
COR104 

PIR10801 

PIR10802 
COR108 

PIR10901 PIR10902 

COR109 

COSH0J3 
COSH0J4 

PIT301 

COT3 

PIT401 

COT4 

PIT501 

COT5 

PIT601 

COT6 

PITP1401 

COTP14 

PITP1501 
COTP15 

PITP1601 
COTP16 

PITP1701 

COTP17 

PITP1801 
COTP18 

PITP1901 
COTP19 

PITP2001 
COTP20 

PIU401 

PIU402 

PIU403 

PIU404 

PIU405 

PIU406 

PIU407 

PIU408 

PIU409 

PIU4010 

PIU4011 

PIU4012 

PIU4013 

PIU4014 

PIU4015 

PIU4016 

PIU4017 

PIU4018 

PIU4019 

PIU4020 

PIU4021 

PIU4022 

PIU4023 

PIU4024 

PIU4025 

COU4 

PIU501 

PIU502 

PIU503 

PIU504 

PIU505 

PIU506 

PIU507 

PIU508 

PIU509 

PIU5010 

PIU5011 

PIU5012 

PIU5013 

PIU5014 

PIU5015 

PIU5016 

PIU5017 

PIU5018 

PIU5019 

PIU5020 

PIU5021 

PIU5022 

PIU5023 

PIU5024 

PIU5025 

COU5 

PIU601 

PIU602 PIU603 

PIU604 

PIU605 

PIU606 

PIU607 

PIU608 

PIU609 

COU6 

PIU701 PIU702 

PIU703 

PIU704 

PIU705 PIU706 

PIU707 

PIU708 

COU7 



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

FB_B1
0

R77

5Vs

220nH
TFM322512ALMAR22MTAA

L10

SW_B1

16V
1uF
C14010µF

10V

C121
10µF
10V

C122
10µF
10V

C123
10µF
10V

C124

16V
0.1uF
C125

16V
0.1uF
C126

16V
0.1uF
C127

16V
0.1uF
C128

6.3V
47uF
C130

6.3V
47uF
C131

6.3V
47uF
C132

DNP
6.3V
47uF
C133

6.3V
47uF
C134

DNP
6.3V
47uF
C135

DNP

GND

FB_B1 J18
DNP

GND GND

FB_B2 0R78
DNP

16V
1uF
C141

GND
220nH
TFM322512ALMAR22MTAA

L11

SW_B2

FB_B2
0

R80

6.3V
47uF
C143

6.3V
47uF
C144

6.3V
47uF
C145

DNP
6.3V
47uF
C146

6.3V
47uF
C147

DNP
6.3V
47uF
C148

DNP J20
DNP

FB_B2

10V
0.47uF
C157

GND

FB_B3
0

R81

SW_B3PMIC_VOUT_LDO

J23
DNP

2.2µF
6.3V

C158

6.3V
47uF
C159

6.3V
47uF
C160

6.3V
47uF
C161

DNP
6.3V
47uF
C162

6.3V
47uF
C163

DNP
6.3V
47uF
C164

DNP

GND

FB_B3
FB_B4 0R83

DNP

220nH
TFM322512ALMAR22MTAA

L13

SW_B4

FB_B4
0

R85

6.3V
47uF
C171

6.3V
47uF
C172

6.3V
47uF
C173

DNP
6.3V
47uF
C174

DNP
6.3V
47uF
C175

DNP
6.3V
47uF
C176FB_B4

SCLSDA

10V
0.47uF
C181

GND

Default Device Address is 0x48

Voltage Supervisor
3p3Vs

Vcore_sense

VDD8 MON1 12

MON2 10

MON3 1

MON4 3

MON5 4

MON6 2

IRQ13

ADDR14

EN5

EP 17

RS_1/2 11

SCL16

SDA15

SLEEP7

SYNC 9

GND 6

TPS389006RTERQ1

U11 GOSNS1

16V
0.1uF
C184

LDO_sense

GND

SCL
SDA

GNDGND

3p3Vs

750
R100

Green

2
1

D13

PMIC2

3p3Vs

10.0k
R102

1

2
3

30V

Q12
NX3020NAKW,115

TP31
System Pgood

GND

TP28
LDO_Vout

TP21
PMIC_Vout1

TP22
GND

TP23
PMIC_Vout2

TP24
PMIC_Vout3

TP25
GND

TP26
PMIC_Vout4

TP29
GND

GND

GND

GND

PMIC_Vout1

PMIC_Vout2

PMIC_Vout3

PMIC_Vout4

GND

NT11

Net-Tie 49.9

R82 1

23

J21
PMIC_Vout3

GND

NT12

Net-Tie 49.9

R84 1

23

J24
PMIC_Vout4

GND

NT13

Net-Tie 49.9

R89 1

23

J26
LDO_Vout

GND

NT10

Net-Tie 49.9

R79 1

23

J19
PMIC_Vout2

GND

NT9

Net-Tie 49.9

R76 1

23

J17
PMIC_Vout1

GND

PMIC_Vout1
VCCO_HDIO/XPIO

1.0V @ 3A
DC Spec. = ±1%
AC Spec. = ±5%

Load Step = 100%
Seq. # 1

PMIC_Vout4
GTAVTT, MGTYAVTT

1V2 (Analog)
1.2V @ 1.3A

DC Spec. = ±2%
AC Spec. = 10mVpp

Load Step = 70%
Seq. # 6

PMIC_Vout2
VCCAUX, VCCAUX_PMC, VCCAUX_SMON

1V5 (Digital)
1.5V @ 1.1A

DC Spec. = ±1%
AC Spec. = ±2%

Load Step = 100%
Seq. # 3

PMIC_Vout3
GTAVCC

0V88 (Analog)
0.88V @ 0.7A

DC Spec. = ±2%
AC Spec. = 10mVpp

Load Step = 70%
Seq. # 4

LDO_Vout
GTAVCCAUX or MGTYAVCCAUX

1V5 (Analog)
1.5V @ 0.05A

DC Spec. = ±2%
AC Spec. = 10mVpp

Load Step = 70%
Seq. # 5

Fsw = 4.4MHz

nIRQ = Active-low open-drain interrupt output

GND

LDO_EN

Vcore_sense

1µF
16V

C182
2.2µF
10V

C183

GND
GND

LDO_Vout

Schematic Rail Name
Xilinx Rail Name

Output Voltage @ Current
Output Voltage DC Spec.
Output Voltage AC Spec.

Output Load Step
Sequence Stage Number

Key

Vcore_EN
LDO_EN

Buck4_Activate
Pre_Reg_Pgood

nSleep/WKUP1
nERR_MCU

LDO_sense

LDO_sense

Vmon_Select
nRSTOUT

Multiple Peripheral Rails

GPIO1 = "Vcore_EN" = Output with internal pull-up; Enables/Disables Vcore regulator (TPS62876-Q1)

GPIO2 = "LDO_EN" = Output with internal pull-up; Enables/Disables LDO (TLV733P-Q1)

GPIO3 = "Buck4_Activate" = Input with internal pull-down; Selects if LP87694-Q1 BUCK4 is enable in sequence or not
-If LOW: LP87694-Q1 BUCK4 is controlled by power-up/power down PMIC sequencer
-If HIGH: LP87694-Q1 BUCK4 is not controlled by power-up/power down PMIC sequencer, and BUCK4 can be activated through I2C command

GPIO4 = "Pre_Reg_Pgood" = Input with internal pull-down; Connects to pre-regulator power good, which enables system sequence

GPIO5 = "nSleep/WKUP1" = Input with internal pull-down; Connects to Xilinx Versl SoC GPO or Safety MCU GPO; Configured as module sleep/wake-up signal for entering 
sleep/stand-by state and waking-up from sleep/stand-by

GPIO6 = "nERR_MCU" = Input with internal pull-down; Connects to "ERROR_OUT" of Xilinx SoC

GPIO7 = "Vcore_sense" = Voltage sense input configured as VMON1 UV/OV monitoring to monitor TPS62876-Q1 VOUT and measures the "Vcore" voltage

GPIO8 = "LDO_Vout" = Voltage sense input configured as VMON2 UV/OV monitoring to monitor TLV733P-Q1 VOUTConnects to and measures the "LDO_Vout" voltage

GPIO9 = "Vmon_Select" = Input; Configures VMON type select input for TPS62876-Q1 (Vcore) rail
-If LOW: LP8769-Q1 VMON1 is used (as mapped to LP8769-Q1 GPIO7)
-If HIGH: External discrete VMON is used (this is needed only when differential voltage monitoring is required to achieve accurate remote sensing of the SoC core rail.  This becomes 
especially important for high current SoC Core rail applications)
*for example, the "nIRQ" output of the discrete voltage supervisor can be connected to a GPIO of the PMIC that is programmed as one of the input sourece for "nRSTOUT" signal 
generation
*another example of using the discrete voltage supervisor is to gang/tie together its open-drain "nIRQ" output with the "nRSTOUT" output of the PMIC

GPIO10 = "nRSTOUT" = Open-drain output; Configured as "NRSTOUT" output that is connected to Xilinx Versal SoC reset input

PVIN_B112

PVIN_B214

PVIN_B328

PVIN_B430

VCCA18

GPIO11

GPIO22

GPIO33

GPIO48

GPIO510

GPIO616

GPIO717

GPIO825

GPIO926

FB_B1 7

FB_B2 6

FB_B3 23

FB_B4 22IN
T

9

S
C

L_
I2

C
1/

S
C

K
_S

PI
4

S
D

A
_I

2C
1/

S
D

I_
S

PI
5

V
IO

24

VOUT_LDO20

SW_B1 11

SW_B2 15

SW_B3 27

AGND119

AGND221

PGND13

SW_B4 31

GPIO1032

LP876945C6RQKRQ1
U8

PMIC_Vout1_sense

PMIC_Vout2_sense
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Device Address is 0x30 (programmed via R99 value)

NOTES (Sequencing): Currently the 
LP87694-Q1 performs the sequencing for all 
system rails, via the programmable GPIOs.  
If a dedicated, programmable sequencer is 
desired, one option is the TPS38700-Q1.
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NOTES (Discrete Voltage Supervision):

1.  Voltage supervision is currently set up to be performed by LP87694-Q1, which has integrated voltage 
supervision capabilities.  If a dedicated voltage supervisor is desired, the TPS389006-Q1 can be used.  One 
benefit of using the TPS389006-Q1 is that the core rail output voltage can potentially be monitored more precisely, 
using differential voltage sensing, due to its dedicated GND sense on the MON1 channel (i.e. Pin 11).
2.  Device I2C address is programmed via the R99 value.  See TPS389006-Q1datasheet for details.
3.  Please contact the voltage supervisors product line for precise device variant used for board testing.
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Install J29 (along with J18, J20, J23) if 
a single-output, 4-phase configuration 
is desired for the PMIC.
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NOTES (LDO): Ux9 was kludged into the PCB footprint and some alterations made 
to the board copper in order for the board to accept the TPS746-Q1 LDO.  The 
original LDO the PCB was designed with has been replaced.  Also, the "Pgood" 
output of the new LDO has not been routed out, but can easily be done on final 
design using a pullup resistor connected to an acceptable positive voltage rail.

NOTES (General):

1.  All components that have an "-x" in their designator signify components that were not part 
of the original design.  These have been kludged onto the board, since the PCB does not have 
the appropriate footprints to accommodate them.
2.  J27 and J28 have been placed to be used with a load stepper board that can be found at 
the following link: https://www.ti.com/tool/PMICLOADBOARDEVM.  However, this tool is not 
absolutely needed for evaluating the circuit.
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